Play is a characteristic behavior of mammals, occurring among juveniles across a wide range of mammalian species. We evaluated the hypothesis that play helps prepare young animals to cope with unfamiliar situations. We observed play behavior in juvenile Belding's ground squirrels (Urocitellus beldingi) during the developmental period in which play primarily occurs in this species, and conducted behavioral tests in unfamiliar arenas at the beginning and toward the end of the play interval. Measures of social but not nonsocial play were associated with the outcomes of behavioral tests. Rates of social play and the duration of social play bouts were reliable predictors of increases in boldness and exploration across behavioral tests, as well as decreases in the time required to escape from an unfamiliar arena. In particular, juveniles who engaged in social play at intermediate to high rates and who had intermediate to long-lasting social play bouts had greater increases in boldnessexploration scores and greater decreases in escape times in behavioral tests than did juveniles who engaged in social play at the lowest rates and had the shortest social play bouts. These results support the idea that social play behavior in juvenile U. beldingi helps prepare juvenile squirrels to successfully navigate challenges during the juvenile period, and raise the possibility that minimum thresholds of social play may be sufficient for juvenile U. beldingi to gain some of the potential benefits of play behavior.
Although play behavior has been documented in a variety of animal taxa, it is especially prevalent in mammals, occurring in young across a wide range of mammalian species (Burghardt 2005) . Play behavior can be categorized as social, involving interaction with other individuals, or nonsocial, typically involving locomotor activity or interaction with objects (Fagen 1981; Burghardt 2005) . Various studies have indicated that play behavior promotes social, cognitive, and motor development among young animals (Bekoff and Byers 1998; Pellis et al. 2010; Kuczaj and Eskelinen 2014) . Functions of play behavior can include short-term benefits during the juvenile period, or longer-term benefits that persist into later life (Held and Špinka 2011; Blumstein et al. 2013; Nunes 2014a; Ahloy Dallaire and Mason 2016) . The overall importance of play behavior for young animals is suggested by its association with enhanced survival of young in some species (Fagen and Fagen 2004, 2009; Cameron et al. 2008) . We studied a population of Belding's ground squirrels (Urocitellus beldingi) to evaluate the hypothesis proposed by Špinka et al. (2001) that play behavior helps prepare young animals to deal with novel situations.
Laboratory studies of rats (Rattus norvegicus) have provided support for this hypothesis (Pellis et al. 2014) ; however, few studies have evaluated this possibility in other species or in free-living animals. In the current study, we focused on potential benefits of play during the juvenile period in U. beldingi.
The expression of play behavior by young animals can vary markedly among different taxa; however, Burghardt (2005) identified 5 unifying characteristics of play across species. Play behaviors are 1) voluntary, 2) expressed repeatedly, 3) occur in healthy, unstressed individuals, 4) are not completely functional in the context in which they occur, and 5) when resembling functional behavior are modified in some way compared to the functional behavior. Burghardt (2005) proposed that play behavior may have originated evolutionarily as precocious expression of adult behavior that was selectively neutral, and that was later transformed into adaptive behavior. Thus, depending on evolutionary history, play behavior can vary in function and complexity across animal taxa. For example, play behavior tends to be more intricate in highly social species, and may be absent in a species when potential benefits are outweighed by energetic costs or costs associated with increased vulnerability to predation when young animals are distracted or more conspicuous during play (Whishaw et al. 2001; Pellis et al. 2014) . Cost versus benefit considerations may help to explain the prevalence of play behavior in mammals. Young mammals receive energetic resources from their mothers in the form of milk, and also receive varying degrees of parental care including defense against predators, which may reduce the potential costs of engaging in play behavior (Burghardt 2005; Pellis et al. 2014) . Špinka et al. (2001) proposed that a common function of play behavior in young animals might be to promote motor and emotional versatility, preparing them to deal with unfamiliar, unpredictable, and stressful situations early in life and in some cases beyond the juvenile period. They suggested that flexibility in motor behavior may be important, for example, during encounters with predators or in agonistic interactions with conspecifics that involve interruption of regular motor sequences and require rapid realignment of behavior. Engaging in play may allow young animals to rehearse recovering from loss of motor control and using stereotypical behaviors in new ways. Špinka et al. (2001) further suggested that emotional versatility and expression of appropriate emotional responses across diverse situations is also important to animals. Emotional overreaction in agonistic encounters with conspecifics may lead to escalation in conflicts, and in the presence of a predator emotional overreaction may lead to unfocused responses that decrease the chances of survival. Play behavior in young animals may thus provide motor and emotional challenges that promote development of motor skill and emotional composure leading to adaptive responses in stressful or fluid situations.
Social interactions during the juvenile period can influence exploratory behavior and boldness, with greater social interaction being associated with enhanced exploration and boldness in adulthood (Arakawa 2006 (Arakawa , 2007 . Frost et al. (2007) suggested that boldness may be associated with greater behavioral plasticity and may adapt animals to navigate changing environmental and social conditions. Boldness is also associated with glucocorticoid levels in some animals, and may reflect perceptions animals have of their environments (Mateo 2007; Clary et al. 2014) . Thus, juvenile play may offer young animals opportunities to develop behavioral characteristics such as boldness that increase their behavioral and emotional versatility and success in dealing with novel situations.
We tested the hypothesis that play behavior helps young animals deal with unfamiliar circumstances during the juvenile period in free-living U. beldingi. Young animals routinely encounter unfamiliar and unexpected situations as they begin to explore their surroundings and encounter new conspecifics. Moreover, many young animals emigrate from their birth areas and encounter new environs and social situations as they transition into their new home areas and social groups (Nunes 2007) . Thus, being better equipped to deal with the unfamiliar should help young animals with challenges they face during their lives as juveniles.
Juvenile U. beldingi have a well-defined developmental period during which play occurs. Juvenile squirrels remain underground in natal burrows during lactation, and play behavior occurs primarily during the first 2 weeks following the first emergence from the natal burrow. After this period, rates of play decline substantially as juveniles begin to roam farther from their natal sites. We observed play behavior in juvenile U. beldingi during their primary play period, and conducted behavioral tests to evaluate responses to novel situations. Špinka et al. (2001) suggested that if play behavior provides training for the unexpected, then play should be associated with a decreased hesitancy to explore features of an unfamiliar setting as well as an increased chance of escape from a potentially dangerous situation or alien environment. In the current study, we predicted that if play behavior helps to prepare juvenile U. beldingi to better cope with unexpected circumstances, then measures of play should be associated with 1) changes in the ability to escape from a novel situation across the developmental period in which play occurs, and 2) changes in behavioral characteristics such as boldness and exploration while in a novel situation.
Materials and Methods
From May-July 2016 we studied a population of U. beldingi at Tioga Pass (37°55′N, 119°15′W) in Mono County, California, United States. Squirrels in this species hibernate for approximately 9 months each year and emerge from hibernation in late spring as the last of the winter snowpack melts. Mating begins soon after squirrels emerge from hibernation, and females give birth to at most 1 litter each year (Jenkins and Eshelman 1984) . Gestation lasts 25 days, and lactation lasts 25-28 days (Holekamp et al. 1984) . Reproductive females defend maternal territories and aggressively evict intruders from their territories. Juveniles remain underground in natal burrows during the period of lactation, and first appear above ground when they are about 4 weeks old near the time of weaning. Juveniles engage in play behavior primarily during their first 2 weeks above ground, with most social play (> 97%) occurring among littermates (Nunes et al. 1999) .
We observed the maternal territories of reproductive females daily to determine the dates that their litters first emerged from the natal burrow. Juvenile squirrels were captured at their first appearance above ground using live traps (Tomahawk LiveTrap Company, Hazelhurst, Wisconsin) baited with peanut butter. At their first capture, squirrels were fitted with numbered, metal ear tags (National Band and Tag Company, Newport, Kentucky) to facilitate long-term identification. Ear tags were painted different colors with nail polish prior to application to aid in identification of individuals during behavioral observations. Prior work with U. beldingi indicated that colored ear tags do not influence the play behavior of juveniles (Nunes et al. 2014) . At their first capture, juveniles were weighed with spring balance scales (Avinet, Dryden, New York) and marked with unique symbols using black hair dye (Clairol, Stamford, Connecticut) to facilitate identification of individuals. Traps were checked every 30 min or less during trapping sessions, and juveniles were returned to their natal burrows after capture.
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Trapping and other methods in the study followed guidelines published by the American Society of Mammalogists (Sikes et al. 2016) .
Observation of behavior.-We observed the play behavior of 67 juvenile U. beldingi from 19 litters. Juveniles were observed for an average of 386.5 ± 14.4 (SE) min per individual over an average of 6.0 ± 0.2 different days during their first 12 days above ground. Behavioral observations were conducted throughout the day between 0700 and 1800 h from elevated posts such as boulders or hillsides. We observed juveniles during the 2-week period following their first emergence from the natal burrow. During observations, all occurrences of play behavior were recorded, and the duration of play bouts and identity of play partners were noted. Rates of social and nonsocial play behavior were calculated for individual juveniles as the number of play bouts per hour of observation. Specific play behaviors were categorized as social or nonsocial (Table 1 ; Nunes et al. 1999 Nunes et al. , 2004a Nunes et al. , 2004b Nunes et al. , 2014 .
Behavioral tests for boldness-exploration.-Responses related to boldness and exploration in a novel environment were evaluated among 38 juveniles from 9 litters. Juvenile squirrels were evaluated at their first capture, at the beginning of the developmental period during which play occurs, and again 12-14 days later near the end of the play interval. Responses at the end of the play period were compared with those from the beginning to assess behavioral changes over the course of the play period. Changes were assessed rather than scores at the end of the play period to account for natural variation in behavioral tendencies that might exist among juveniles. The novel environment consisted of a plexiglass testing arena (37.5 × 30 × 30 cm) made to look as natural as possible with soil, rocks, and twigs taken from an area adjacent to the study site. The arrangement of materials in the testing arena was uniform across behavioral tests. The arena was placed in juveniles' home areas for testing. Prior to being placed in the arena, squirrels were weighed and then allowed to equilibrate for 2 min in a trap placed near the arena and covered with a cloth. After being transferred to the arena, activity was recorded for 4 min, after which juveniles were released at their natal burrows. Ozawa et al. (2011) observed that exposure to a novel testing arena for 5 min or less is not sufficient for small rodents to learn familiarity with the arena. Camera recordings were later evaluated to assess boldness and exploratory behavior. Specific behaviors observed in video tapes were scored as follows, with bolder and more active exploratory behaviors receiving a higher score and fearful behaviors receiving the lowest score: approaching, climbing, or olfactory investigation of objects in the arena; standing upright on the hind legs to view the environs; jumping toward the top of the walls of the arena; digging at the arena floor (score = 2); standing partially upright or raising the head to view the environs; scratching at the walls of the arena unaccompanied by climbing, jumping, or olfactory investigation (score = 1); remaining in a stationary position without standing upright or partially upright or raising the head to view the environs (score = 0); moving or remaining behind or under an object in the arena (score = −1). We determined the proportion of time juveniles engaged in each of these behaviors during the 4-min test period. An overall behavioral score was calculated as a weighted average by multiplying the proportion of time engaged in each behavior by the score for the behavior, and summing the values for the different behaviors. Changes in boldness-exploration scores were calculated as a proportion of the score on the initial test as follows: [change = (re-test score − initial score)/initial score]. Each video tape was evaluated by 2 observers, and overall scores determined by the observers were averaged.
Escape tests.-To evaluate the ability of juvenile squirrels to successfully cope with an unfamiliar challenge, we measured the amount of time needed to escape from a novel testing arena. Escape times were assessed for 29 juveniles from 10 litters. Juveniles were placed in a plastic testing arena (35 × 25 × 25 cm) made to resemble their natural habitat with soil, rocks, and twigs from an area adjacent to the study site. Rocks and twigs were arranged so that it was possible for squirrels to climb to the rim of the testing arena and escape. The walls of the testing arena also had holes (5 mm diameter) spaced 7 mm apart both across and upward that juveniles could use to climb out of the arena. The arrangement of materials in the testing arena was uniform across behavioral tests. Prior to being placed in the testing arena, squirrels were weighed and allowed to equilibrate for 2 min in a trap placed near the arena and covered with a cloth. The amount of time that elapsed between being placed in the arena and escaping from it was recorded for each juvenile. Trials were terminated after 4 min if juveniles had not escaped by then, and juveniles were returned to their natal burrows. Tests were conducted in juveniles' home areas at Data analysis.-Continuous variables evaluated in the study included body mass, rates and durations of social and nonsocial play bouts, the number of different social play partners, and changes in boldness-exploration scores and escape times across behavioral tests. Among these, rates of nonsocial play bouts, the number of social play partners, changes in boldnessexploration scores, and changes in escape times did not follow the normal distribution (Shapiro-Wilk test, P < 0.05). Rates of nonsocial play, the number of social play partners, and changes in boldness-exploration scores were log transformed to values that were normally distributed [transformed value = ln (initial value)]. Changes in escape times were expressed as proportions between 0 and 1 and so were transformed to values that were normally distributed using the angular transformation [transformed value = arcsin (square root {initial value})]. Correlations between variables were evaluated with Pearson's r. Scores on behavioral tests at the beginning versus end of the juvenile play interval were compared using paired t-tests. Data were compared between juvenile males and females using independent t-tests. Variances were pooled when assumptions of homoscedasticity were not met in comparisons evaluated with t-tests. Stepwise multiple linear regression was used to evaluate whether body mass, rates and durations of social and nonsocial play bouts, and the number of social play partners were reliable predictors of changes in boldness-exploration scores or escape times across behavioral tests. Variables found to be reliable predictors of the outcomes of behavioral tests were further analyzed with analysis of covariance (ANCOVA) with litter size and initial test score as covariates to account for possible litter effects and individual behavioral predispositions. Assumptions of homoscedasticity were met in evaluations using ANCOVA. Tukey's tests were used for pairwise post hoc comparisons after ANCOVA. Statistical tests were performed with Systat 13 (Systat Software, Inc., Chicago, Illinois). Relationships indicated by statistical tests were considered significant when P ≤ 0.05. Mean values are presented ± 1 SE. For ease of interpretation, non-transformed values of data are presented in results and in graphs.
results
Boldness-exploration tests.-Scores on behavioral tests assessing boldness and exploration increased significantly over the course of the juvenile play interval (initial: 0.84 ± 0.05 versus final: 1.47 ± 0.04, n = 38, t 37 = 13.69, P < 0.001). Increases in scores among individuals, expressed as a proportion of their initial score, did not differ significantly between juvenile males (1.07 ± 0.18, n = 17) and females (0.96 ± 0.17, n = 21).
We used stepwise multiple linear regression to determine whether any of the following variables was a reliable predictor of changes in boldness-exploration scores: body mass, the number of social play partners, and the rate and duration of social and nonsocial play bouts. None of these variables was significantly correlated with any others. Moreover, we observed no significant difference in any of these variables between the sexes, so data were combined for juvenile males and females. Multiple linear regression indicated an overall significant relationship (F 2,35 = 28.82, P < 0.001) between changes in boldness-exploration scores and rates of social play (t = 3.49, P = 0.001) as well as the duration of social play bouts (t = 6.00, P < 0.001).
We further evaluated the relationship between changes in boldness-exploration scores and the rate and duration of social play interactions, dividing the ranges of rates and durations of social play into the lowest, intermediate, and highest thirds. Divisions were calculated by dividing the range of social play rates observed for the 67 juveniles in the study (0-7.58 interactions/h) and the range of play bout durations (0-46.1 s) into equal thirds. Changes in boldness and exploration varied significantly both with rates of social play ( Fig. 1 ; ANCOVA, F 2,33 = 8.83, P = 0.001) and the duration of social play bouts ( Fig. 2 ; ANCOVA, F 2,33 = 10.36, P < 0.001). In particular, increases in boldness and exploration were significantly lower among juveniles with the lowest rates ( Fig. 1) and durations (Fig. 2) of social play than among juveniles with intermediate or the highest measures of these variables. Initial boldness-exploration score was a significant covariate in the analysis of social play (ANCOVA, F 1,33 = 2.99, P = 0.050).
Escape tests.-The amount of time juveniles spent in the testing arena before escaping decreased significantly between the initial trial and re-test (135.0 ± 15.8 versus 52.6 ± 11.3 s, n = 29, t 28 = 5.09, P < 0.001). Decreases in escape time, expressed as a proportion of the initial escape time, did not differ significantly between juvenile males (0.62 ± 0.13, n = 9) and females (0.59 ± 0.08, n = 20).
We used stepwise multiple linear regression to determine whether any of the following variables was a reliable predictor of decreases in time to escape from the testing arena: body mass, number of social play partners, and rate and duration of social and nonsocial play bouts. None of these variables was significantly correlated with any others. Moreover, we observed no significant difference in any of these variables between the sexes, so data were combined for juvenile males and females. Multiple linear regression indicated an overall significant relationship (F 2,26 = 16.41, P < 0.001) between decreases in escape time and rates of social play (t = 2.11, P = 0.045) as well as the duration of social play bouts (t = 3.58, P = 0.001).
We further evaluated the relationship between decreases in escape times and the rate and duration of social play bouts, dividing the ranges of rates and durations of social play into the lowest, intermediate, and highest thirds as described above. Decreases in escape times varied significantly with rates of social play ( Fig. 3 ; ANCOVA, F 2,24 = 4.82, P = 0.017) and the duration of social play bouts ( Fig. 4 ; ANCOVA, F 2,24 = 6.50, P = 0.006). In particular, decreases in escape times were significantly lower among juveniles with the lowest rates (Fig. 3) and durations (Fig. 4) of social play than among juveniles with intermediate or the highest measures of social play. Litter size was a significant covariate in the analysis of rates of social play (ANCOVA, F 1,24 = 4.85, P = 0.037), and a near-significant correlation was observed between these 2 variables (r = 0.36, P = 0.056, n = 29).
discussion
We observed an association between social play behavior and responses to unfamiliar situations in free-living juvenile U. beldingi. Increases over the course of the primary play interval in boldness-exploration scores and decreases in escape times in a novel testing arena tended to be greater in juvenile squirrels who played at higher rates and had longer-duration play bouts. These results are consistent with the idea that social play behavior promotes adaptive behavioral responses in unexpected, stressful situations as suggested by Špinka et al. (2001) . Juveniles with higher measures of social play showed a greater movement over the primary play period toward exploration and boldness and away from fearful and hesitant behavior, which may allow for more effective assessment of unfamiliar circumstances. Juveniles with greater measures of social play also showed greater improvement in the time taken to escape from a novel testing arena, suggesting an association between social play and the ability to extricate oneself from a stressful or potentially threatening situation. Špinka et al. (2001) suggested that possible effects of play behavior on responses in novel situations might result from increased behavioral and emotional versatility. For example, physical challenges and novel occurrences encountered in play might prepare young animals to recover quickly from loss of motor equilibrium or become less panicked when confronted with the unexpected. Both nonsocial and social play have been proposed to influence preparation for the unexpected (Petrů et al. 2008 ). However, Špinka et al. (2001) noted that the lack of predictability in social interactions can be greater and more persistent than the unpredictability of interactions with the environment, and so social play might be expected to have a more salient effect than nonsocial play on responses in unfamiliar circumstances. We in fact failed to observe a significant association between measures of nonsocial play in juvenile U. beldingi and their responses in a novel testing environment. In contrast to our results with U. beldingi, Richter et al. (2016) observed that greater playfulness in juvenile mice (Mus musculus) was associated with lower measures of boldness and greater anxiety later in life. The play behavior of juvenile mice predominantly involves solitary locomotor activity, and social play consists primarily of noncontact locomotion; only about 2% of play overall involves a rudimentary form of play fighting with physical contact (Pellis and Pasztor 1999) . Thus, not all play experience might be equally capable of promoting the behavioral resilience suggested by Špinka et al. (2001) . Rather, behaviors providing challenges that accompany more highly social elements of play might engage and trigger modification of cortical circuits involved in mediating cognitive, motor, and emotional responses in a novel situation (Pellis et al. 2014; Vanderschuren and Trezza 2014; Siviy 2016) . Špinka et al. (2001) proposed that especially high expression of play behavior in young animals should enhance the potential benefits of play. That is, young animals who engage in higher than usual amounts of play should surpass others in their ability to cope in stressful situations. However, in our study, possible effects of social play on responses in behavioral tests were most apparent among juveniles who engaged in play at the lowest rates or had the shortest duration play bouts, and did not differ significantly between juveniles with intermediate to the highest measures of social play. Thus, in juvenile U. beldingi, enhanced benefits of increased social play may begin to taper after a threshold of play behavior has been achieved, and lack of benefits or disadvantages may be limited to juveniles with the lowest measures of social play. Our results here are consistent with the idea that young animals have an optimal range of play experience below which potential benefits are not fully obtained, and above which energetic and predation costs may outweigh benefits (Burghardt 2005; Pellis et al. 2014; Ahloy Dallaire and Mason 2016) .
We note that various factors can limit social play in juvenile U. beldingi. Juveniles play primarily with littermates (Nunes et al. 1999) , so juveniles from litters of 1 may engage in no or very little social play. Moreover, the size of fat reserves can influence social play in U. beldingi, with juveniles having less body fat engaging in social play at lower rates (Nunes et al. 2004a ). In the current study, we did not observe correlations between body mass and social play; however, in contrast to the study by Nunes et al. (2004a) , our sample included juveniles from litters of 1 whose mean body mass was 22.5% greater than that of juveniles from larger litters and who were not observed to engage in social play. Prior studies of U. beldingi have not indicated an association between litter size and rates of social play (Nunes et al. 1999 (Nunes et al. , 2004a (Nunes et al. , 2004b (Nunes et al. , 2014 . Litter size was a significant covariate in our analysis of escape tests and rates of social play; however, as mentioned above our study differed from these other studies of play behavior in juvenile U. beldingi in that it included juveniles from litters of 1. We note here that a variety of life experiences can influence behavior and, and that possible benefits resulting from play might be augmented by experiences throughout the life span (Hooley and Simpson 1981; Okabe et al. 2010; Oosten et al. 2010; Nunes 2014b; Rilling and Young 2014; Berger et al. 2015) . Moreover, it is possible for behavioral deficits resulting from insufficient play to be reversed or alleviated by social experience later in life (Gentsch et al. 1988; Potegal and Einon 1989) .
Both rates of social play and the duration of social play bouts were associated with the outcome of behavioral tests in our study. Špinka et al. (2001) proposed that diversity in juvenile play is important for potential benefits related to coping in unfamiliar situations. Juveniles who engage in social play at higher rates might be exposed to a greater variety of interactions and challenges that can potentially shape behavior. Moreover, longer play bouts can allow for greater diversity in the variety and sequencing of behaviors during play as well as responses to challenges that arise in the course of social play. Greater diversity and increased lack of predictability in play might in turn promote increased physical and emotional versatility in nonplay behavior. Nunes et al. (2004b) suggested that juvenile U. beldingi might engage in play behavior at higher rates and seek social play experiences with multiple partners to enhance the assortment of motor challenges associated with play. However, the current study did not reveal an association between the number of different play partners and responses in a novel situation. Thus, although the number of play partners might influence juvenile development in U. beldingi (Nunes et al. 2004b ), it may not contribute substantially to the diversity 1208 JOURNAL OF MAMMALOGY in social play potentially associated with preparing juvenile squirrels to deal with unfamiliar circumstances. Špinka et al. (2001) suggested that play-related improvements in coping with the unexpected should be linked in part to the influence of play behavior on motor coordination. For example, improvements in motor coordination resulting from juvenile play should facilitate quick correction of unanticipated losses of motor control in unforeseen or stressful situations. Although we did not evaluate motor coordination in this study, prior work with U. beldingi supports the idea that social play improves motor skill and coordination in this species. Improvement over the course of the juvenile play period in scores on motor skills tests increased with both rates of social play and the diversity of social play experiences in juvenile U. beldingi (Nunes et al. 2004a (Nunes et al. , 2004b .
Results of this study raise the possibility that putative effects of social play on preparation for the unexpected are mediated through influences on elements of temperament such as boldness. We did not specifically evaluate boldness, but rather included it within a response index. Some components of temperament can remain stable throughout the life span, whereas others can exhibit plasticity (Petelle et al. 2013 ). Thus, we are unable to draw conclusions here about the relationship between social play and specific constituents of temperament.
In the current study, we evaluated possible effects of juvenile play in U. beldingi on coping in unfamiliar situations only during the early juvenile period. Whether possible influences of social play behavior on coping abilities persist beyond the primary play period in this species remains to be determined. Some studies of free-living animals have identified benefits of juvenile play that extend beyond the juvenile period (Fagen and Fagen 2009; Blumstein et al. 2013; Smith et al. 2013) , whereas others have failed to observe such long-term benefits (Sharpe and Cherry 2003; Sharpe 2005a Sharpe , 2005b Sharpe , 2005c Heintz 2013) . Prior work with U. beldingi suggested that juvenile play may in fact influence events late in the juvenile period and early adulthood. Male U. beldingi who engaged in juvenile social play at higher rates tended to emigrate from the natal area at younger ages than did males who played at lower rates (Nunes et al. 2004a ). Female U. beldingi who engaged in juvenile social play at higher rates were more likely to successfully set up a maternal territory and wean a litter as yearlings, and expressed greater intensity of aggressive and vigilant territorial behavior early in the reproductive cycle as yearlings (Nunes 2014a) .
Various laboratory studies have provided support for the idea that social play behavior during the juvenile period can have enduring effects on behavior into adulthood, and suggested that influences of juvenile play on adult behavior may be related to behavioral versatility and adaptability as well as emotional stability in unexpected or unfamiliar situations (Pellis et al. 2014) . In rats, social play experiences during early development are necessary for the establishment of competent social skills and the normal expression of social behavior in adulthood (Einon et al. 1978; Jones et al. 1991; Da Silva et al. 1996; Hol et al. 1999; von Frijtag et al. 2002; Pellis and Pellis 2007) . Juvenile play in rats has also been shown to influence brain development.
For example, social play modifies development of the orbital frontal cortex in young rats, which has a role in adjusting social play behavior according to the identity of the play partner, and also development of the medial prefrontal cortex, which has a role in the temporal sequencing and production of complex movements during social play (Bell et al. 2009 (Bell et al. , 2010 . Moreover, Himmler et al. (2013) observed that juvenile social play in rats promotes increased neural plasticity in the medial prefrontal cortex during adulthood, and suggested that greater neural plasticity might underlie enhanced behavioral flexibility in adulthood. Burleson et al. (2016) similarly observed in Syrian hamsters (Mesocriecetus auratus) that juvenile social play behavior influences development of the medial prefrontal cortex, and promotes expression of appropriate social behavior in aggressive social encounters during adulthood.
Overall, results of this study provide preliminary support for the idea that social play in juvenile U. beldingi enhances the ability of juvenile squirrels to successfully navigate unfamiliar, stressful situations. Further evaluation of the relationship between juvenile social play and nonplay behaviors both during and beyond the juvenile period should help elucidate whether influences of social play on preparation for the unexpected involve enhanced behavioral versatility, and provide benefits that are long-lasting or experienced only during the juvenile period.
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